Development of bovine embryos produced in vitro from the one-cell to the blastocyst stage in serum-free oviduct-conditioned medium was five\p=n-\eight-cell), the higher the probability that they developed into morula\p=n-\blastocyst: 70% of the embryos reaching the two-cell stage before 30\p=n-\31h after insemination developed into morula\p=n-\blastocyst. We suggest that the lag-phase as well as the link between early cleavage kinetics and further development could be related to the transcriptional activity of the embryo at about the 5\p=n-\8-cell stage.
Introduction
In vitro methodology to obtain large numbers of bovine embryos is routinely used, and even on an industrial scale to produce beef embryos of desired genetic quality (Gordon, 1991; Lu and Polge, 1992) . This method is also an excellent tool for fundamental investigations of early embryo develop¬ ment. In this respect much work remains to be done in livestock species such as cattle. At least three critical stages in embryo development can be influenced by culture conditions: (1) the transition from maternal to zygotic control of develop¬ ment; (2) compaction at the morula stage; and (3) blastocyst formation. Serum-free oviduct-conditioned media support development from the one-cell to the blastocyst stage (Mermillod et ah, 1992a (Mermillod et ah, , b, 1993 ).
An accurate study of the timing of embryo development in this kind of media would provide interesting information on preimplantation features, such as cell-cycle duration and the lengthening of the cell cycle at the time when genomic expression resumes.
Few reports have been published on cleavage kinetics of bovine embryos produced in vitro (Sirard and Lambert, 1985;  First and Barnes, 1989; Pollard et ah, 1991; Barnes (Massip and Mulnard, 1980; Massip et ah, 1982 Massip et ah, , 1983a .
In the present study time-lapse cinematography was used to analyse the behaviour of embryos cultured in serum-free oviduct-conditioned medium. The aim was to obtain infor¬ mation on the developmental characteristics of individual embryos and thus to establish a correlation between the early behaviour of an embryo and its further development in vitro.
Materials and Methods

Source of embryos and culture
Embryos were produced by in vitro maturation and in vitro fertilization of oocytes from ovaries of slaughtered cows, according to the method described by Mermillod et ah (1992b (Table 4) . However, no statistical difference could be observed between embryos reaching the 9-16-cell stage (group 2) and those becoming morulae-blastocysts at day 8 (group 1).
In Fig. 3a the time during which two-cell embryos appeared was arbitrarily divided into ten equal intervals. The develop¬ mental stage reached by day 8 is related to the kinetics of cleavage at the two-cell stage: the embryos that cleave the fastest are on the left and the slowest are on the right. A similar analysis was carried out using the time at which three-fourcell embryos (Fig. 3b) and five-eight-cell embryos (Fig. 3c) appear.
The first embryos to cleave give a higher rate of morulablastocyst formation than do the slowest ones (Fig. 3) . This is particularly obvious at the two-cell stage and at the three-fourcell stage. More than 70% of the embryos that had reached the two-cell stage before 30-31 h after insemination were morulablastocysts by day 8. This proportion was significantly higher ( 2; P< 0.05) than that calculated for embryos that reached the two-cell stage later (more than 31 h after insemination).
Discussion
The study reported here shows that bovine embryos matured and fertilized in vitro and then cultured in the conditions used (Mulnard, 1967) , hamster and rhesus monkey embryos (Bavister, 1988) and cow blastocysts produced in vivo (Massip and Mulnard, 1980; Massip et ah, 1982 Massip et ah, , 1983a . The changes in nucleolar morphology associated with acti¬ vation of rRNA synthesis at the four-eight-cell stage (King et ah, 1989) and treatment with a-amanitin to inhibit mRNA synthesis (Barnes and First, 1991) (Eyestone and First, 1991) . First and Barnes (1989) 
